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(57)Abstract: 

PURPOSE: To provide an optical disk 
device capable of setting to optimum 
recording power from an inner periphery 
to an outer periphery without being 
affected by the dispersion in the 
sensitivity of a disk and a difference in an 
ambient temperature. 
CONSTITUTION: A laser diode 4a is 
incorporated in a pickup 4 disposed to 
face oppositely to a magneto-optical disk 
3 rotated and driven by a spindle motor 2, 
and is recording emitted through a laser 
diode driver 7. Power for test write is 
controlled from a CPU 9, and the test 

write are performed at two positions of the inner periphery and the 
outer periphery on the magneto- optical disk 3, and are reproduced, and 
an error rate is measured, and by the CPU 9 forming an optimum 
recording power operation part 1 7, two optimum recording power with 
the least error rate are obtained to be stored in a RAM 1 6. The 
optimum recording power in respective radial positions are obtained 
from two optimum recording power, and the data are recorded using the 
optimum recording power. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Claim(s)] 

[Claim 1] In the optical disk unit which performs trial writing by record power which is different 
in an optical disk, asks for the optimal record power, and records data by the above-mentioned 
record power By performing trial writing in the zone which is not used for record of the data of 
the inside of the data zone of the above-mentioned optical disk, and an outside The optical disk 
unit characterized by recording data by the record power which asked for two optimal record 
power, and interpolated and searched for record of the data in a data zone from the two optimal 
above-mentioned record power according to the radius location. 
[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the optical disk unit which records an optical 

disk by the optimal record power. 

[0002] 

[Description of the Prior Art] The magneto-optic disk (current, 130mm, and 90mm) is put in 
practical use. By the way, the optimal power at the time of the record in a magneto-optic disk 
changes with lots of manufacture of the disk of structure with the ingredient of a disk, or 
structure and the still more nearly same ingredient. If the record power at the time of record is 
weak, data cannot record certainly but an error will occur mostly. 

[0003] Moreover, if the record power at the time of record is too strong, in the shortest bit 
spacing, resolution will fall by the mutual intervention of a pit, and an error will occur mostly. 
Therefore, to record with a magneto-optic disk, it is necessary to record by the optimal laser 
power according to this with a disk. 

[0004] Moreover, since a magneto-optic recording records by irradiating a laser beam at a 
magnetic film and raising temperature, even if how depending on which heat escapes differs and 
it records by the same laser power by the difference in ambient temperature, or the difference in 
linear velocity, the record conditions of a signal differ. Therefore, it is necessary to record by the 
optimal laser power according to each condition. 

[0005] Before recording information on a disk as a technique of performing this, the approach 
called trial writing which records a certain signal, is reproduced and finds out the optimal record 
power is. 

[0006] There are JP,63-25408,B, JP,3-91124,A, JP,3-171437,A, etc. as a conventional example 
of this technique. 

[0007] The 1st conventional example is the approach of recording a signal, controlling the place 
where a signal is recorded at, changing record power first, this recorded signal is reproduced at, 



and the regenerative-signal amplitude serves as max so that record power becomes an optimum 
value, after determining the record power optimal as the best condition. 
[0008] The 2nd conventional example is a technique which records a data signal, changing 
record power, makes the range which is less than the value which measures the error in playback 
data and has an error the optimal range of the laser power at the time of record, and makes the 
core of this optimal range the optimal record power. 

[0009] The 3rd conventional example is a technique which makes power which added the 
quantum to the power which is less than the value which records a data signal, changing record 
power, measures the error in playback data, and has an error the optimal record power. 
[0010] 

[Problem(s) to be Solved by the Invention] It can ask for the optimal power of each disk by the 
difference in sensibility dispersion of a disk, or an ambient temperature with these conventional 
techniques. However, it is not taken into consideration about the ability to be [ to which range of 
a disk ] adapted in this optimal power for which it asked. 

[001 1] Current and a magneto-optic disk are C A V (Constant Angle Velocity). Since the method 
is adopted as a standard, the same of a rotational frequency is said of inner circumference and the 
periphery, and linear velocity differs. For example, since the most inner circumference of data 
division has the outermost periphery in a location with a radius of 60mm to the radius of 30mm 
with 130mm rewriting mold magneto-optic disk by which specification is carried out by 
ISO/IEC10089, linear velocity doubles. 

[0012] Therefore, the optimal record power will differ on inner circumference and a periphery. 
The current standardization is advanced, and since recording density becomes almost the same 
on inner circumference and a periphery in case of a Z-CAV (Zone-Constant Angle Velocity) 
method, this influences notably. 

[0013] Although this can perform good record by the CAV disk even if record power shifts from 
the optimal power somewhat on a periphery to inner circumference, since recording density is 
low on a periphery, it is because the margin about a gap of record power becomes small in case 
ofaZ-CACmethod. 

[0014] It is made in order that this invention may solve the above-mentioned trouble, and it aims 
at offering the optical disk unit which can set up the optimal record power from inner 
circumference to a periphery according to the difference in sensibility dispersion of a disk, or an 
ambient temperature. 
[0015] 

[Means for Solving the Problem and its Function] In order to solve the above-mentioned 
problem, this invention performs trial writing by two places, the inner circumference of a disk, 
and a periphery, and is an optical disk unit which asks for the optimal record power in each 
radius location from the optimal record power for which it asked, and records data using the 
optimal record power. 

[0016] The location which performs trial writing is performed in a test zone, when the test zone 
on inner circumference and a periphery uses the same clock frequency as a data zone. About the 
disk with which a buffer truck exists, trial writing is performed by buffer truck. 
[0017] 

[Example] Hereafter, with reference to a drawing, the example of this invention is explained 
concretely. Drawing 1 thru/or drawing 4 start the 1st example of this invention, drawing 1 shows 
the configuration of the optical-magnetic disc equipment of the 1st example, drawing 2 shows 
the layout of a magneto-optic disk, drawing 3 shows the relation between an error rate and record 
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power, and drawing 4 shows the contents of processing which ask for the optimal record power. 
This example explains by the case where the 90mm magneto-optic disk of ISO/IEC 10090 
conformity is used. 

[0018] The field coil 5 which the optical-magnetic disc equipment 1 of the 1st example of this 
invention shown in drawing 1 counters one field of the magneto-optic disk 3 with which the 
turntable by which a rotation drive is carried out with a spindle motor 2 is equipped, and the 
optical MAG pickup (only henceforth pickup) 4 is arranged, counters the field of another side of 
this magneto-optic disk 3, and gives a field to a magneto-optic disk 3 is arranged. 
[0019] A spindle motor 2 is controlled so that rotational speed serves as a predetermined value 
by Motor Driver 6. Moreover, laser diode 4a which generates the light beam which performs 
record and playback in pickup 4 is contained, and the luminescence power of this laser diode 4a 
is controlled by the laser diode driver 7. 

[0020] It connects with a modulation circuit 8, and this laser diode driver 7 modulates the signal 
transmitted from CPU9 at the time of record, and supplies it to the laser diode driver 7. CPU9 
can be made to carry out adjustable control of the record power in the laser diode driver 7. 
Convergent radiotherapy of the light of laser diode 4a is carried out to the magneto-optic- 
recording film of a magneto-optic disk 3 through optical system, such as objective lens 4b. 
[0021] Moreover, pickup 4 can move this pickup 4 to radial [ of a magneto-optic disk 3 ] freely 
by rough-sought VCM10. This VCM10 is controlled under control of CPU9 by the VCM control 
circuit 11. 

[0022] focal & tracking control circuit 12 which the above-mentioned objective lens 4b is freely 
movable in the truck crossing direction which intersects perpendicularly with the direction of an 
optical axis and optical axis of objective lens 4b with the actuator which is not illustrated, and 
controls a focus and tracking - a focus ~ and tracking control is carried out. As for this focal & 
tracking control circuit 12, that actuation is controlled by CPU9. 

[0023] The reflected light from the magneto-optic-recording film of a magneto-optic disk 3 is 
received by photodetector 4c through optical system, such as objective lens 4b, the output of this 
photodetector 4c is inputted into focal & tracking control circuit 12, and a focal error signal and a 
tracking error signal are generated. 

[0024] Moreover, the output of photodetector 4c is inputted into a demodulator circuit 14 
through the amplifying circuit 13 which amplifies a RF signal, generates the regenerative signal 
over the information by which the magneto-optic recording was carried out to the magneto-optic- 
recording film in this demodulator circuit 14, and outputs it to CPU9. 

[0025] It connects with the coil driver 15, and the above-mentioned field coil 5 supplies a driving 
signal to a field coil 5 under control of CPU9 at the time of record, and generates the bias field 
for record. Moreover, at the time of elimination, the driving signal of the time of record and 
reversed polarity is supplied, and the bias field for elimination is generated. 
[0026] Further, the optical-magnetic disc equipment 1 of this 1st example computes that error 
rate by reproducing the information recorded by the record power in a magneto-optic disk 3 
perform trial writing in two predetermined zones, for example, and according to trial writing of a 
parenthesis, and has an optimal record power detection means to ask for the optimal fewest 
record power of an error rate. Trial writing is performed by carrying out record luminescence on 
level (power) which is different in laser diode 4a through a modulation circuit 8 and the laser 
diode driver 7 under control of CPU9. As for the level of record luminescence, the power level 
of record luminescence of the laser diode driver 7 is changed by control from CPU9. 
[0027] CPU9 is connected with RAM 16 and storage of information, such as record power which 
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is performed when asking for the optimal record power and which is tried and written, storage of 
the value of the error rate at the time of reproducing the recording information depended for 
trying and writing, etc. are used as a work area which performs data processing which asks for 
record power with optimal CPU9. 

[0028] In this 1st example, CPU9 forms the optimal record power operation part 17 which 
performs the operation which asks for the optimal record power by RAM 16 while having a 
function as a controller which controls the equipment 1 whole. 

[0029] Moreover, for example, the magneto-optic disk 3 with which it is equipped is countered, 
the disk detection sensors 18, such as a photograph reflector, are arranged, the existence of a 
magneto-optic disk 3 is detected by non-contact, and it transmits to CPU9. CPU9 will perform 
processing which asks for the optimal record power, if insertion of a magneto-optic disk 3 is 
judged and a magneto-optic disk 3 is inserted from the output of a sensor 18. Moreover, a 
temperature sensor 19 is arranged in the magneto-optic-disk 3 neighborhood with which it is 
equipped, and the temperature information on this temperature sensor 19 is also transmitted to 
CPU9. CPU9 supervises temperature information, and also when it changes beyond the 
temperature to which the temperature in equipment 1 was set, it performs processing which asks 
for the optimal record power. 

[0030] Drawing 2 shows the layout of the magneto-optic disk of ISO/IEC 10090 conformity. As 
shown in this drawing, the test zone with the same clock frequency as data division is established 
in the inner circumference and the periphery of data division, and it is made to perform trial 
writing using these test zones. Next, an operation of this example is explained. 
[0031] The following actuation is performed, when a magneto-optic disk 3 is inserted in optical- 
magnetic disc equipment 1, or when the temperature of the optical-magnetic disc equipment 1 
interior changes. Seeking in the test zone of inner circumference first, pulse width measures an 
error rate by immobilization to one, changing record power there. An error rate records by a 
certain pattern (for example, repeat of 3T and 8T signal), considers as an error the bit or cutting 
tool who reads this and is different from the pattern, and should just divide the number of errors 
by the whole number of bits or a Whole byte count. In the case of the error rate per cutting tool, if 
it is in 1 byte, even if it has made a mistake in 1 bit, and it has made a mistake in 8 bits, it will 
count with 1 byte of error. 

[0032] For example, the pattern (for example, repeat of 3T and 8T signal) which has the above in 
one truck of a test zone is written in repeatedly, and is reproduced, and it is compared with the 
repeat of the pattern of 3T and 8T signal, or an error bit is checked by actuation of an error code 
check. 

[0033] An error rate and the relation of record power are shown in drawing 3 . The number of 
errors in the case of trial writing in some record power is measured from Ps in drawing to Pf, and 
RAM 16 of optical-magnetic disc equipment 1 is made to memorize it in the actual optical- 
magnetic disc equipment 1 . Let power which the number of errors had be the optimal power after 
making the table of record power and the number of errors and ending to Pf in RAM 16. 
[0034] Then, it seeks in the test zone of a periphery and asks for the optimal power similarly 
with the same pulse width as inner circumference. Since linear velocity is large, the direction of a 
periphery becomes larger [ the optimal power ] than inner circumference. 
[0035] The optimal power of Pin and a periphery is set to Pout for the optimal power of the inner 
circumference for which it asked here. RAM 16 is made to memorize these two power. The 
contents of decision soot ****** are shown for such optimal power in drawing 4 . 
[0036] If a magneto-optic disk 3 is inserted as shown in step SI, as shown in step S2, it seeks in 
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the test zone of inner circumference, and as shown in step S3, it will try and write and & error 
rate measurement will be first performed by the record power of Ps. 

[0037] That is, the pattern (for example, repeat of 3T and 8T signal) which is in the truck after 
elimination for one truck in the test zone of inner circumference performs trial writing. The truck 
written [ was tried and ] and carried out after [ this ] trying and writing is led, and it breaks by the 
amount of information which counts, tries and writes the number of errors, and the value of an 
error rate is computed and is stored temporarily with the value (Ps in this case) of the used record 
power at RAM 16. 

[0038] Next, it judges whether as shown in step S4, record power is smaller than Pf. In this case, 
it is set to YES, as shown in step S5, minute amount delta increase of record power is done, it 
tries and writes, & error rate measurement is performed by the record power of Ps+delta, and 
decision processing of the record power which is shown in step S3 and which is shown in the 
following step S4 is performed. Thus, from Ps to Pf, it tries on some record power, and writes, 
and & error rate measurement is performed, with the value of the record power using the value of 
an error rate, it memorizes to RAM 16 and a table is created. 

[0039] Next, as shown in step S6, the optimal record power Pin in inner circumference is 
determined from the table memorized by RAMI 6, and this optimal record power Pin is 
memorized to RAMI 6. When determining the optimal record power Pin, as compared with the 
value of the error rate which asked the degree for the value of the error rate for which it asked 
first, CPU9 leaves the value of the smaller one and performs the operation which makes record 
power used as the value of the minimum error rate the optimal record power Pin by comparison 
processing in which it compares with the value of the following error rate further. 
[0040] Since optimal record power Pin in inner circumference was determined, as shown in step 
S7 below, it seeks in the test zone of a periphery, and processing same as follows is performed. 
As shown in step S8, it tries and writes and & error rate measurement is performed by the record 
power of Ps. 

[0041] That is, the pattern (for example, repeat of 3T and 8T signal) which is in the truck after 
elimination for one truck in the test zone of a periphery performs trial writing. The truck written [ 
was tried and ] and carried out after [ this ] trying and writing is led, and it breaks by the amount 
of information which counts, tries and writes the number of errors, and the value of an error rate 
is computed and is stored temporarily with the value (Ps in this case) of the used record power at 
RAM16. 

[0042] Next, it judges whether as shown in step S9, record power is smaller than Pf. In this case, 
it is set to YES, as shown in step S10, minute amount delta increase of record power is done, it 
tries and writes, & error rate measurement is performed by the record power of Ps+delta, and 
decision processing of the record power which is shown in step S8 and which is shown in the 
following step S9 is performed. Thus, from Ps to Pf, it tries on some record power, and writes, 
and & error rate measurement is performed, with the value of the record power using the value of 
an error rate, it memorizes to RAM 16 and a table is created. 

[0043] Next, as shown in step SI 1, the optimal record power Pout in a periphery is determined 
from the table memorized by RAMI 6, and this optimal record power Pout is memorized to 
RAM 16. When determining the optimal record power Pout, as compared with the value of the 
error rate which asked the degree for the value of the error rate for which it asked first, CPU9 
leaves the value of the smaller one and performs the operation which makes record power used 
as the value of the minimum error rate the optimal record power Pout by comparison processing 
in which it compares with the value of the following error rate further. 
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[0044] Since the optimal record power Pin and optimal Pout in inner circumference and a 
periphery were calculated, as shown in step SI 2, it moves to the recording start of data. In case 
data are actually recorded on data division after this, when recording for example, by 
3000TRACK(s), they are P3000=Pin+3000/10000* (Pout-Pin). (1) 

Count to say will be performed and it will record in quest of the optimal record power in the 
TRACK. 

[0045] Moreover, when processing which asks step S2 for return and the again optimal record 
power is performed when it judges whether there is any temperature change when recording data 
on data division (step S13 reference) and there is a temperature change, and there is no 
temperature change, it moves to step S14 and will be in the state waiting for data, and data will 
be recorded if data are transmitted. 

[0046] Or record power will be changed every 1000 trucks, for example, they are optimum- value 
P500=Pin+500/l 0000* in 500 trucks (Pout-Pin) in 0 -999 truck. (2) 
You may decide to use for record power. 

[0047] In this case, it is P500 and PI 500 from Pin and Pout beforehand. - It asks for ten power 
called P9500 by linear interpolation, it thinks as if there were ten zones in a disk, and when 
writing in and recording the optimal zone record power for the record in each zone on ten-piece 
RAM 16, you may make it record by the zone record power in the zone where the truck used for 
that record belongs. 

[0048] Since he is trying to set up record power for the record power in data division in 
consideration of the radius location of each truck by according to this 1st example performing 
trial writing by the inner circumference and periphery side, and asking for the respectively 
optimal record power According to the difference in the linear velocity by the difference in the 
radius location which is not based on the difference in the class of disk, the sensibility difference 
by the difference in a manufacture lot, or ambient temperature, and records a signal, data are 
recordable by the most suitable record power. 

[0049] Although the approach of raising record power and asking for the optimal power was 
used until the error rate worsened as an approach of trying on this example and writing May use 
the approach of asking for the optimal power from the power when becoming lower than the 
error rate which has raised power from low power which may use not only this approach but any 
trial writing, for example, is in the conventional example, and Not using an error rate, the 
approach of asking for the optimal power from signal amplitude may be used. 
[0050] Moreover, if it is a CAV disk, it is applicable not only to 90mm but a 130mm disk like 
ISO/IEC 10089 and the disk of other magnitude. Moreover, phase change type an optical disk and 
WRITE It is applicable also to an ONCE type optical disk. Moreover, it is very good in the 
interpolation approach only with another only carrying out linear interpolation as the 
interpolation approach. 

[0051] Next, the 2nd example of this invention is explained. By this example, the case where 
130mm disk of next generation which is the capacity of 1.3GB to which the present 
standardization is advanced is used is considered. It sets to ECMA (EUROPEAN COMPUTER 
MANUFUCTERS MANUFACTURES ASSOCIATION) and this is STANDARD. It 
standardizes as ECMA- 1 84 and the layout is shown in drawing 5 . The Mfg zone in drawing is a 
test zone. 

[0052] For the test zone which is in the inner circumference and the periphery of a data area as 
shown in drawing 5 , the thing inside inner circumference is the band of data division. It is equal 
to the frequency of 0 and the thing out of a periphery is equal to the frequency of a band 15. 
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[0053] The configuration of optical-magnetic disc equipment 1 is the same as the 1st example, 
and a different magneto-optic disk from the 1st example is used. Next, an operation is explained. 
[0054] Since it is a Z-CAV disk, the case where pulse width is set up so that DUTY may become 
equal from inner circumference to a periphery is considered. It will be in a band 0, and if DUTY 
is set to IT (33.3%) at this time, it will have been 39.2ns in the band 15 for 76ns by engine-speed 
1800rpm. 

[0055] Trial writing is first performed like the 1st example in the test zone of inner 
circumference, and it asks for the optimal power. Under the present circumstances, the pulse 
width used in a band 0 is used. Since recording density is equal and the test zone of zero band 
and inner circumference has the the same clock frequency on inner circumference and a 
periphery, it is equal to asking for the optimal power of zero band. 

[0056] Next, trial writing is performed with the pulse width used in a band 1 5 in the Jest zone of 
a periphery. This is equal to asking for the optimal power of a band 15. 
[0057] Since the optimal power of a band 0 and a band 15 was called for from this, the optimal 
power of other bands is called for by carrying out linear interpolation from these two power. The 
effectiveness of this example is as follows. 

[0058] The equipment which can record a signal by the power near the record power which was 
most suitable for each band by the Z-CAV type disk by this approach can be offered. Although 
explained using 130mm disk of capacity next generation of 1.3GB, this example can apply this 
approach, if the test zone of the same clock frequency as a most-inner-circumference band is in 
the inner circumference of a disc data zone and the test zone of the same clock frequency as an 
outermost periphery band is in a periphery, even when the Z-CAV disk of other capacity or 
magnitude is used. Next, the 3rd example of this invention is explained. 
[0059] By this example, the case where 90mm disk of capacity next generation of 230MB with 
which the current standardization is recommended is used is considered. This layout is shown in 
drawing 6 and 7. 

[0060] As shown in drawing 6 , this type of disk is also Z-CAV. As for this specification, the 
BUFFA truck for 50 sectors is established in beginning and the end of each band. 
[0061] USER uses it for record of data in the disk layout shown in drawing 7 - USER since it is 
only AREA (user area) - this BUFFERTRACK (buffer truck) - every - it is not used for record 
of data by BAND (band) 

[0062] Moreover, BUFFER The clock frequency of the ID section of TRACK is the same as the 
thing of the data division of each BAND. Therefore, this BUFFER In TRACK, it is possible to 
record and reproduce on the same conditions as data division. The configuration of optical- 
magnetic disc equipment is the same as the 1st example. Next, an operation is explained. 
[0063] BUFFER Even if it uses TRACK at any time for trying since record of data and ****** 
are the locations which are not used, and writing, it does not interfere. Then, BUFFER of BAND 
which is going to perform the record before starting record, when there are the time of disk 
insertion and a temperature change in this example and it is necessary to perform trial writing 
like Trial writing is performed in TRACK and it asks for the optimal power. 
[0064] Specifically, flow as shown in drawing 8 is processed. Actuation begins by disk insertion 
etc., and as shown in step S21, a record instruction is taken out from the controller of a high 
order by CPU9. 

[0065] Then, CPU9 moves pickup 4 through the VCM control circuit 1 1, and the buffer truck of 
the band which records is made to seek it, as shown in step S22. And as shown in p step S23, the 
sought buffer truck performs trial writing and the optimal power is determined. 
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[0066] Next, as shown in step S24, it seeks on the truck which begins record. And as shown in 
step S25, elimination / record / verification is started by the truck. Then, as shown in step S26, it 
judges whether data straddle even the following band, and in straddling, it returns to step S22. 
On the other hand, when not straddling, it will be in the condition of the waiting for data as [ 
show /in step S27 ]. 

[0067] There is much data recorded as shown in drawing 8, and when straddling the following 
band, after record with a front band is set to FULL, and the buffer truck of the following band 
performing trial writing and asking for the optimal power, it records on the band by the optimal 
power which asked for the remaining data now. 

[0068] The effectiveness of this example is as follows. The equipment which can record a signal 
by the power which was most suitable in each band with the Z-CAV type disk with a buffer truck 
can be offered by using this approach. 

[0069] Although explained using 90mm disk of capacity next generation of 230MB, this 
example can apply this approach, if the buffer truck which is not used for record of data is in 
each band even when other capacity and the disk of magnitude are used. 
[0070] Next, the 4th example of this invention is explained. At this example, although the case 
where 90mm disk of capacity next generation of 230MB is used like the 3rd example is 
considered, by this example, the 3rd example is different and only the buffer truck of a most- 
inner-circumference band and the buffer truck of an outermost periphery band perform trial 
writing. 

[0071] The configuration of the optical-magnetic disc equipment to be used is the same as the 1st 
example. Next, an operation is explained. 

[0072] It seeks on the buffer truck of a band 0 first, and asks for the optimal record power of a 
band 0. It seeks on the buffer truck of a band 9 after that, and is a band. It asks for the optimal 
power of 9. Since the optimal power of a most-inner-circumference band and the optimal power 
of an outermost periphery band were called for by this, the record power of the band of a 
between is called for by interpolation. This flow is shown in drawing 9 . 

[0073] If a magneto-optic disk is inserted as shown in step S31, as shown in step S32, it will seek 
on the buffer truck of a band 0, as shown in step S33, the truck will perform trial writing, and it 
will ask for the optimal record power P0, and will memorize to RAM 16. 

[0074] Next, as shown in step S34, it seeks on the buffer truck of a band 9, as shown in step S35, 
the truck performs trial writing, and it asks for the optimal record power P9, and memorizes to 
RAMI 6. 

[0075] Next, as shown in step S3 6, a band 1 the optimal record power PI of 8 thru/or P8 are 
calculated by interpolation from the optimal record power P0 and P9 in bands 0 and 9, and it 
memorizes to RAMI 6. 

[0076] Since the optimal record power P0 in all bands thru/or P9 were calculated, it will be in the 
recording start condition of data as [ show / in step S37 ]. Then, data will be recorded, if it will 
be in the condition of the waiting for data as [ show / in step S39 ] and data are transmitted, when 
a judgment whether there is any temperature change is made as shown in step S3 8, there is a 
temperature change beyond the set point, and there is no temperature change beyond return and 
the set point in step S32. 

[0077] The effectiveness of this example is as follows. The equipment which can record a signal 
by the record power near the power which was most suitable in each band with the Z-CAV type 
disk with a buffer truck can be offered by using this approach. 

[0078] By the approach shown in the 3rd example, although trial writing had to be performed for 
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every band, since what is necessary is just to carry out by two places, the most inner 
circumference and the outermost periphery, the time amount which trial writing takes can be 
shortened by the approach shown in this example. 

[0079] Although explained using 90mm disk of capacity next generation of 230MB, this 
example can apply this approach, if the BUFFA truck which is not used for record of data is in 
each band even when other capacity and the disk of magnitude are used. 
[0080] 

[Effect of the Invention] Data can record by the optimal record power without being influenced 
by the difference in the linear velocity by the class of disk, or the difference in the radius location 
of a truck to record, since he is trying to set up record power according to the radius location 
which records data using two record power for which asked for the optimal record power and it 
asked by the inner-circumference and periphery side according to this invention as explained 
above. 
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3?£fiU 5»«Eart9-**«k JJEEB/19- 
7r- S(Di5a£f7*3fcy-f a0»BI=ai*T\ 

±E*t : * * 2 0)^- 5 V - y Qrtffl k^fflox - 5 a) 
EBHEB U«L»V- VfcTK lS££f7 3 Ck l= J: 

y, 2op)sattiBaM9-w«x y-sv-viza 
i??>^-5(DSEawiittai=jcuT±ie2-pfl)satt 

Coo qi ] 

[0002] 

Cf»<DtXW] ill* 1 3 Omm»^90rnmO>3fe^as 

xva9tf£JBft<*t>ri>*. * caraway -r a 9 
|r«l^^ieSI«0)«5BM9--!i5 : -r^C?W^V>flli£, 

*6i:i*rai;it«T»ssa)y-f^7rfc«!i8fl>nvhi= 
^yufcori**, Ea«a>Eayi9-tf«iifcy-* 
tfttxirEa t » ri? - w * < 
coo 0 3] ea«o)ea/i9-0ttr0^M 

sea^f7d«^nttx-f^i:^y, ctuzj&ufcBB 

d> t,- tf - M 9 - rea Sfi as 
Coo 04] *fc, *«a!att.l-tft!-A€WttR 
'l=!B«Uffl«±**«*CfcTKa*fi*0>r* Ml 

y, BCU-«f/t9-7EatTfcf»o>ESttBai* 
COO 05] dfi^firplSffik UTy-f^^l=1»«€IE 

■ayfcttizft&AxDfWfcEa* »4LTa»ttEfiiA 

9 -«^ttfcyKLa&fc««ft 
[00 0 6] Ca»*W©t»*«fclT«!SBBa63-2S 
4 08. H?Ba*3-9 1124, KB? 3- 17 143 

C 0 O 0 7 J £ 1 o>tt*M «&l=EaM9-«ft* 

t*tttf&fw«eau ca>Ea*;hfcff§£B£U* 

«Ea *9 - Lfcfe* Ea^9- amfitti; a* 
j: diaB*utttf6«»«eaT 

[0008] *24)tt*MttEa-/l9 -«<t**ttff 
6 7-$ftfS2SU W£y-5*OX5-*»]3tL 
TI7-65R *«TB **6S) £EaB<D U- tT - /19 
- (DSaittSlfc L u«aSMBMii6«a»ttEa/1 
9 -kT 

Coo 09] »3(0tSMIttEa/l9-ttfb»i!4tfti 



[0010] 

[BU&WaU:*i:y*BB] C*i&a>«*«»l=J: 
y y -r 79 OSSli* 7**AB2U<Diilt|:; J;*iS<> 
fl>y**9fl>Bifirt9-«#a*Cfci&JT3*, 
<ttffeC0)««fcSjfi/l9-*y-f ^fl)tO)ttBaT 

COO 1 1] ttffi/fcWSRy-f ylOttCAV (Constant 
An*le Wloolty) **S«»ttttk LTlM LTO* 

M&tti SO/ I EC1 0 08 97*Jtt&£;hTl>S 

HI»fl3 0rniniatfU E#®l*¥f3 6 0mmO)tgp/i 
!=ft«a>Xllii«tt2(S|^^ . 

[00 12] «orrtst^HTtt«»^saa^9-fii 

-CAV (Zone-Constant Angle Velocity) 7*^*: kl*J 

a k# /a k TEeaea&s isopi urtt *©rB*i=iK» 
y** 

C00 13] Cfttt, CAV*«7<70rlil*lS|Z« 

tT^aTtti2a©Aft5«i*fci^ *nsTtt«a/i9- 
tfi *ea/< 9 - *s«>r t>r im? tfEaas 75^^ 

Z - C AC*3£fcEa/t9-4>rtllIBT$ V- S>V 
Coo 1 4] *BBtt±Er4BA«B»r«fe«l=<Cd 

aulas UTrtB6»&*Ba T«a<dea/^9^%as: 
v < zo sgKtstt y s c k *@ ft k y 

Coo 153, 

CilH^fi?^y^fc^(D*ftfcJ:^ffl3 *£iffll±£ 

raB«w»y*fcw:KL**€y-f^^fl)i*iH.fc^ja 

CD2ft>BFTf7U *»fc«BEa^9-6>6#*afiB 
7?©SaEa/t9-**«k ta>MEa/t9-««l» 

Coo 15] KtB»«f7d.«niflM»k^Birft«7 

?HSy*7<f 79 lt-9ltTtt/1 v7 7 h 7 v 9 rs« L3 
100-173 

CSOfifliD BB««l«tT*B9lQ)«»ffi%A» 
ttldMWy** B 1 ttU tB 4tt7|s:pg^<DSS 1 SIBBiJiJIZ 

«y. ®i\t%immm<»km&?izo#&<r>m&z 

i*U E2tt$fel5l^5 : -r79(DU-f7'Ph^L, B3 
ttx5-U- hkEa/t9-kO)M«*5%U 04ttS 

attsea^9- wo*aBpw*my* mimtk 

I SO/ I EC1 0 09 0£«t(D9 0mmO)3fcBBas7 : 'f 

7^*«JBy%«^rs«By** 

[00 18] Bllzfty^EBBMiXBMO^BAx 
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* *0 1 \ts 7> fc: V K Jl^ - 5 2 vmtmih 

0 - V 9- 7/H=itt t ti*3fc«S;5r < 7s 0 .3 0>- 7*0) 
BBirWl&'LT*«aev07v7 OUT, 311*907 
97kmd> 465g2S*tl. :(D*«Si7Y *03O)fi!) 

. [00 1 9] yUfVFJI^-S^lttE-S F5<M6lZ 

*^T*U-tf5K*-MeiWfctt**u COU- 
-f A7l=j;?-cMftifc*. 

ioo20] co>u- tf^-f =*— h H?-f^7iara 

B8kflR>**L £aBIZ£CPU9d>fefx9&*ft'$fi 

^ sbm it i - sr-f h* h 7 -r m 7 1= misr 
cpu 9i* u-tf sr-fst- hf?^ M7iz&i7*sesM 

9-CT*M*T**J;5lzl,Tfc*. 

* *0 30*«fcK8RlZ&3feP.S«*:h*, 
[0021] 3tfc, £9079748, C<Dfc£9079 

7 4£ii*;-0r*v cMioi=J:y, 3tfiia7^0. 

3©¥«;frfrlZtM*&BTfc** COVCM10|*CP 

u90)$ua><Dtfcrvciy«««sfci 1 izjtor^ai* 
ft** 

[00 22] JtffiW«lUV^4 bttl3StttU705Fa 

r*t*9 90«i*(W:»iMi*T*«» 7*-fc*as 

h5 V0«9a»r*7*-fca& h?9*V0 
M&@ft 1 2 1: T 7 ar - ft J: h 7 v * V 0 W 
fci£ti£* C0)7*-fc;U. h5 9*V0MWB»1 2 

[0 0 2 3) $fl&7Ya0 3<^BftE&RP&<l>£ 
«3fettWttll/V^4b*fl>**»«/\T*«ai*4o T 
8**ti. C«>*M2tt«4 cd>ai*l;t 7 h7 
y^>0W«ail12|r^*^ 7*~*>;*X7-ff 
» fc h 5 9* V0 HM fisgrf * 

[00 24) ftfc fcteaiS 4 oOai^URF MM 

«r^a 1 3 sbtmpbi) 1 4 iza* e 
<Dmp)@s» 1 4i;<£ oT*waiesiwi=3fews!i-SESi 

fefc*§IZ&r**S£f^££tfL CPUQlZiti^T 

[00 25) ±EHfla-f ^Stt-S^llrF^'-f /n 3 k 
Mldtft. CPU9(DWa)fckTSE&B3l3l*#8:M 
Jl5|Z5MW&3*mtSL KSfflOVW 7 

[00 26) cfl)»ise»wo>3tass7 : 'f ^0$isi tt 

* 6 IZ* WSv y f *0 3 IZ fcttfcffl *K 2 -DOMXfl) V 
/*9-TEfflSftfc»H«£bT*a)X7- U-hS 



fiaiu X7-u-host,*<ju«ifi<i:sEa^9-% 
#fcMiEEa/-t9-«ffl*&«r*. i* issue 

PU9-0)M»0)fekT3CBBS»B % U-tfS-ftf-FH 

<*t9-0 T1Ea«3fe*1**Ckirj:yR*ti*. E3 
BSfecoU/Kjittcp U9p6fl>wai|rj:y U-tfS'f* 

[00 2 7] CPU 9 1* RAMI 6fcg|ft**L Siffitt 
W«**6l=f7^*SH U3&0)ES/V7 

-«<ots«o>seisfc^ §*LB*ir«*;*£&ffii6«ff£ 

Ufc*£<DX5-U-ho>flfi<DI£m*?, cpu9ftS&ii 
ttGflM9 -WGMMWaiKfi 59- 0X U7 fc U 

[0 0.2 8) Cfl>»lS5»W7ttCPU9|«SiBl^ 
©Mtffcti* qv h n - 5fc LT<D«»*«*fctt 
|Z, RAMi6fcT£ffiEB/t9-»ft*B£«f7d 

[0029] Sfc, &%$t\&tm&?<?sO 

3 |z&ta ur 7 * V U 7 U0 0$ 0? -r 0«£C t y *t 

1 8MEB^, *SMT««A^<^0 3(D«S%M 
2iiU cpuslzsair^ cpugutt^iea 
^Jfi»6. 3feW^7 : <^0 3O)H(iA^JIfrU. Jta^^ < 

^036J»x*ti^k, «s«2aM9-€***»ni 

^f7d* ftfc. K^#^^3fe«^5=-f^0 3f}x5IZttig 
«fcCPU9|Ztiii*tl*. CPU.9tt£jfttr9fi%Btt 

[0 0 30] H2tt I SO/ I E C1 00 9Om«l05fe 

^ofrmtftmz?- ^9 k^ U0 p 9 ommi 

[003 1] 3fe«(^x-f70 3d55t«Sv5 : -f^0»Sl 
l=»A*tifc«, ft fcfctaBSv? -r ^0 «S lrt25 OS 
BtfafcLfcS. l=JU7©«f^«7d, ftrrtfiBO)^^ 
hV-VlZ^-7 U *CTiEa^9-«Ciltttf6/t 

ji/^«ttioiz@srx7-i,-h%jiia:r^ x5- 
u-hBM^-v (Wiitt3T, BTmotftyg. 
u TiE««f7K cti«a*aitTtfl)/<0-vk* 
tt«lf9hftfeBiWh«X7-kU t-0X7-^^ 

syfcy<DX7-U-h<J)«£lz|*, i^WhATM 
tt. 1fcf9 hBa-DTl»rt». B fci9 KISGfioTUTt 
1 hTMVkBitd. 

loose] fflAff. y^hV-V©i h?90lztt± 
B©»*/W-V (W*tt3T, 8 Tft^tOII USfi L) 
AiMIUiBt««&ft4u tLT*£**k 3T, BTff 
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C00 33] 17- U-hkSea/<9-o>KK**[33l= 
P f a (DIES - T 0)5* 13 $0)$60)X 7 

6|Zgtt*1!*. RAMI 6<D*rieSM9-J:X7- 

[00 34] cotfk #J8(D**hV-VI-t'-9U' 

[00 3 5] CCTtffcfcrtJSflSxfiMO-^P i 

-€RAMl6l3EiS*W. C4l6©«»^9-« 

[0036] 7t-;7S 1 llTT^r J: dll^^r-f .^^ 

*hV-Vl=S>-$U axv7S3TOr«fc*l::S*b 
S3i,X?-U- MtH£ft*PsQEfl/<?-Tf7 

[po37] -**y* rt«a)y^hV-vl=<s^*i h 
?90dO)IH%ftir« CM 
jlfc3T, '8Tflr*4>»y»l) 7Mt«»*fi'd. £ 

l7-ll^7VhU SKLa&artnttT&I^TX? 

£Ps) kttl=. RAMI B|=-«K»T*. 

[0038] M=;i7?78 4TOr£3l:iea/19- 
tfiPl'* y* *l»ft» (DGIM fcfi Cttfc&ill* YES 
k 77 77 S 3|3ftr A3l=M/t9-»*** 

^x^7S3izmr|s LS&&17- u- 
hit5!J£Ps + a ©lea/vj-rfiu ^ T v7s 

4|»TIM/<9-0)WW«JII«7d. CGJdfcL 

r. Ps^pf aT«^©rai/i9-7KL»SA 

17- U- Mt»tf7L\ Xt-U- KDa*Jfll»fcE. 
a/<9-0)ttk"ttl^ RAMI 6|=£ttUT7-7^% 

[0039] &|i;iy?7SeTOTJ:*|=RAM1 6 
l=E«*nfcy-7Jlf6>6rt«rMiatt©B/<9-.P 
InOKL Cfl)Sa<CSE»^9-P i n*RAM1 

eiae«y*. aa*Ka*9-pi n 

6, CPU9l*StJ!>l=*«)fcX5-t-hfl>ffl€*l» 
fel7 - U - h <D«fi fc it® L 'J> d^* Qffl U 

\z&)s m»ox7-u-ha>aktt«Ea^9-.«i 
»«E»/i9- p r n kr*s*s£fjd, 
[00 40] rtfflTo«attiea^9-p i noass 



*x?7seTOrJt3l::i*'L3S&X7-U-HtHH 
[0041] ay, Mo>^7hV- vir&u*i k 

9V^*o»B*nH=, tO)h7 v$lia*y1S-V (M 

*i*3t, BTWoiiyifit) T3(ta9%fi3« c 

- u- Ksrassai u.«ufcKaM9-fl>a"(cfl>« 

6Ps) fc«|Z, RAMI 0|=-«E«r*. 

[0042] ^|Z7^v7S9|:^rJtdl:iesaM9- 
ftJPt Ay'hdiwonuafid. C(D^i:ttYEs 
fctty, ^rv78i 0TOTJ:dl=ie$|rt9-«M* 
Sa*£*LT. ^yv7S8|=STKUaS&Xv-U 

- M+illSPs + A4>Ba'<9-TfiU *fl)7rv7 

s oTO*iea't9- (omaa^fi cq*$ \z l 
17-1,- Mtaiwu i7 - 1/- ha>tt%a^feie 

aM9-fl)fflkttt RAMI 6|=S21Sl,Ty-7Jlf* 
[00 4 3] fclia^y^SI lTOft«£d|=RAM1 

e izseis ztifry—y ivp^mv a»«& «ea^ 9 - 
pou tatu -coaattiea^-Pou t 
am 1 smears. s5sas5a/i9-pou t sas: 
cpu9tt«4Di=««fcx5-u-ho)a* 

*tlz#^fcX7-U-KD*fifctk«U ^*t**©a« 

aainiiy. ^017- u- h-a>afca*sea/i9 
-«aattE«M9- pou t fcr*a«*fid. 

[00 4 4l|*ifflatf*»Tfl)fia«CSEffl/<9-P i n 

lc^-5.*SBa3"Wgl=ttfckiltt3OO0TRAck 

P3000=P i n+ 3000/1 0000* (Pou 
t-PIn) (1) 

k L*3I+S^f7l>. tO)T R A CKTTfl>aa<tiBa/<9 

- ttftTCatfi d C klrtt*. 

[0045J 4^ x-5»i=?-5«sear*«6 

ps) , ffl«aft6s»*«6iitt, 77?78eiray. 
aw«ea^9-«a«Ma«fTU aaactttf 
tti«aai=tt 7^v7si 4i:»y. ^-^mfeusg 

[0046] Zfrftl OOOt-yyOmzlS&rty-* 
XiZZZtiZ lTWilttO-999h7"^Ttt500 

P 500= P i n + 5 00/1 00 00 * (Pout- 
P I n) (2) 

«IEa^9-irffll^Ckl: LTfcJ:u 
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COO 47] C0*g£. f 0P i n fcPou \ frfcP 5 
OO, P1 500-"P95'O0H^1 0fi<J)^9-£ • 

EStttUir $>tzfrt5 -r*2i: 1 oflov- 

iesir^^.i:ttto)ies2izffli^h?vC7 

Coo 4 8) ca)»i^^Jlii^tt, rtJ3fl!]&tf#JS 

fljTKuaMfii^ tti?;hi&ffi>y:ie$SM9--£#e& 
^s&s«* iTies^9 -sasstr * «£ dir urn 

tamo - - a «5»r * c t 7 3 *♦ 

too 49} *£ffiWrtttS l,S£<J>*2;i:l,Ti7- 
U - h tf£ < r s .5& M 9- £ &tf TSSifi fc>l9 - 

3£ffll>rfcfi<. W^K»*«l=Ja*J:di5dglw<9 

UO) ^9 - ^ Si ^9 - ^# 0 T t 

"ToOSoTftfc, CAVt-T *9T&:hlS9 0mmlI f**- 
^e>^ I SO/ I EC 1 0 0.8 9<D«£3# 1 3.0mm7 ^r'tf \«lf< 
*a£Wt&<D*§*0^Y*9|Zk^r£S* 2fc*B 
3Cffc5-<70)5fe^-r^^WR ITE ONCE5-f7 

©sty < xo\zt,imv$z>. a feting t Ursa. 

LA 

COO 51] &|^#g^<D$2£fcffl£!ra?** 

ftttTCl 3 O mmr -f ^ 9 Silffl U/:Jfi^^ C 
ftftECMA (EUROPEAN COMPUTER MANUFUCTERS MANUF 
ACTURES ASSOCIATION) IZfclvTST AN DA RD E 

ca/ia- 1 8 4 1 Lr^fb^nri^^coT^y t<D 

UWT^h^Sl-^r. m*PG>M1 e V- Vtf Y- 
COO 52) DSlC^rctdlZ^-^XUTOrtjat^ 
/^VK O0)SiB»i:SL<* #iS.d)#|rfc*fc<J)ttM 

coo53] %«^-f^{7Mi'a)«Sjditt»i9a« 

[0054] Z- CAV?^*£7 ?$*<>) "CrtE^* 
JSaTDUTYA*? l<tt*^3IZyW;*B£5S5:Lfc 
:<Di:&DUTYSlT (3 3. 396) 
fcr*fc[B)*i&1 8 00 r pmr^VH0r7 6n s e 



c, MVM5T39. ense.ofctf*. ■ 

[oo5 5] »i*jMOkraii=ayrtaifl)^hv- 

CfclZSLU 

[0056] fcizajso^ahV-VT^vK 1 srffi 

C0057) CtlJ^J/IVFOfc/IVM 5<J)£ifiM9 
- 6 ft fc0)T tOft&O) /t y F 9 - 1* C(D 

[0058) CdX&»|ZJ:y 2- CAV^-f^tO^Y^ 

o t# v h izs u fciesav^ 9 - izai wi 9 - 

3.QB fttitt 1 3 OmmT^O^ -^Tltt W L fctf £ 

u r ^ -r ^ ^ <o 7= - ^ v - v <ort« P5Si*]J3m 
vKt^.uonyOiai8*»(o^^hv--v^?fc^ ^a 
iz«^h8mv k m to p 9 omyw?z h 

3a^tt>fifflr^^ *II*3gW<D3&3£fcM££ttirc3- 

C00 5 9) 2feseffi^5IJTttift : l5«^e^k^Tr^ttTt^ 

[ooeb] seiz^r^dizco^-f^to^-f xot 
» t) y iz s o 5 ^o)7 7 7 h 7 ^ ^ asri^ fcr 

[0061] ©7 0)4>r3f>r7 : -f ^<7U-<7"^ KDtltfi 
7US ERfti^-^Olg^imfflr^OttU SE R A 
REA U-tJXU7) (D^Tife^a)^ COBUFF 
ERTRACK (/1?7?h7?W MBAND (y^ 
VH) r?-5(Die5ll=«ffi*tl^Ctli«U 

[0062] ^/b BUFFER TRACKO) I D£$0) 
^ P V ^ BAN DO^ - 5 #<D t 0) (s) UT 
ioTCOBUFFER T R A CKTliy - 9 

[0063] BUFFER TRACK \ty - 5 0)|£ 
«*l*ttm»6*ittl»*Rfttfl)TKL#8lz«W« 

A«^£jafttfft o/=«6« if <DJt 5 IZ&< L» &$fi 
fi^ U fc 4: 5 IXttUMT IZ t OIESI ^f7 

fcdi:T*BANDO)B UF FER T RACKirfcU 

10064] A^iztt. ®8iz^r^d<ca^o)toii 
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1 j::^?J;5l:±fcO)=IVFQ-7& ) &CPU9|::l£& 
[0065] ^^^7S2e|-i?T^dl"CP 

u 9i* v c mm^er 1 1 &t t r kf v o i v 7* s» 

Lfc/V;>7 7F7v7TlSLS2£t7lA Sg>SM9-£ 
[0066]&l=, 7ry7s. 2 4 izinT <£3I=* ggfi 

CO*** v7S2 6|ZjpT«tdl=* 

«IMI=tt7?77se2|zK«t . R&ftl*« 
6 !=!*;*£•* 7 s 2 7 ir^r cfc dir. ? - $m 6 a>tt» 

!=«*♦ 

C O O 6 7 ] m 8 |=S L*: «fc 5 1=132? *y- 5 

3fca>/r^FI=afctf^6ttli<»>MV FTOsESaa* 
FULLjztt?fc%, ti*mt\v$a>ny?T Y-^vOV 

Cooes] co«»«fl)**ttWT©J:3l=a^ c 
O^S^ JBl>* t b 9 7 7 F 7 y 9 *M;?Z -ca 
V$4 70?4Z9 T*/1V F iZfcHrSfcjfi Lfc^9 

tQO 6 9] 'iXffitilttUS 3 0MBW 9 0 mm 

too 7 o] 3S?|=*»^0)*4SB»tt€ltt9!r^ *& 

»«T fcfcfc 3 »M k TO 1=8 * 2 3 0 M Bfcttft 9 0 
3S6»«kttat*«rt»^ V F O/Vv 7?h7'^fcS 

too7 1] *jBr**asv?-f^i?»afl)«rii«i 

MM fc BUT ft*. SfcKttfflfcl&W** 
[00723 2 r/O F Ofl)Mv 7 7 v ^ l:^- ^ 
,1,/tV F 04>Kt'ttKtt/l9.-t*ft*» **fl/1V F 
9O^777h7V^i:^-0 .L/tV F 9 (DfSB'l 7 

MM *W F 0)^xfi M9 - # $6 tl fc<D TH4> >1 V F O 

[0073] ^5 t v7S3i|i,7?rJ;dl=3fea»7 : -f^ 
9tf»;s*t>*k, a* v7S3 2l=5irj:3l=/ivF 
0fl)vtv7 7h7y^l-*>-0 U ^^y7333lZw 
t <fcdl=*<J)F ? y L« HfiU ttlttER-'l 
RAMI 6!3B1fr$« 

[007 4] SXir^7-y733 4l=3%rJ:dliMVF 9 



<f)/Sv7T bvv$\Z*/-9l* Z?v 7S35|Zjn? 

-pfi-Wft, rami 6i:Eisr%. 
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